Purification of the bifunctional thymidylate synthase-dihydrofolate reductase complex from the human malaria parasite Plasmodium falciparum.
The bifunctional thymidylate synthase-dihydrofolate reductase complex from the human malaria parasite Plasmodium falciparum has been purified to homogeneity using a sequence of separation steps including phenyl-Superose, gel filtration, dye affinity matrix, hydroxyapatite, and anion exchange chromatography. The specific activity of dihydrofolate reductase increased approximately 24,000-fold from 3.3 units mg-1 protein to 79,000 units mg-1 protein after five successive chromatographic steps with a yield of 31%. Both enzyme activities coeluted as a symmetric peak in highly purified preparations, indicating the existence of a bifunctional enzyme complex in P. falciparum. The apparent molecular weight of the native complex was approximately 120,000 as determined by gel filtration. When individual fractions of the anion exchange column were subject to polyacrylamide electrophoresis under denaturing conditions, the increase in intensity of a single band correlated with the amount of both the thymidylate synthase and dihydrofolate reductase activity. Further purification led to an electrophoretically pure protein (yield 2.6%) with an apparent molecular weight of 67,000, suggesting that the bifunctional enzyme complex from P. falciparum is composed of two subunits of identical size and charge.